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of UXO Detection at Defense Sites
. . . . . . . . . . . . . . . .

The location, identification, Jnd remedi-ation
of unexploded ordnance ( UiXO) represents an
enormous challenge to the effective cleanup of
many DoD sires, primarily  on land but also at
sea. It IS estimated that the DoD has over
6,000,000 acres of UXO contaminated land
(nor including the Air Force), .md at least 50
sites at sea,  with approximately 5,000,000
more acres on Department of Interior land.
These lands represent a fLdl range  of terrains,
vegetation content, soil types, and geophysical
characteristics.

On land sites, the standard methodology for
detection of UXO involves laborious grounci
surveys ot’er potentially contaminated areas,

typically with some form of metal detector.
Probable locations are marked, and highly
trained personnel are  then required to remove
each piece of ordnance that is identified. Typi-
cal times for surveys and UXO clearance range
from less than one acre to a fe~v  acres per day.
This methodology is too slow and impractical
[O meet the required timeline  for UXO
cleanup on DoD lands. Likewise, detection of
UXO in underwater locations typically in-
volves imprecise mine-sweeper technology,
which is often incapable of distinguishing be-
tween partially buried ordnance and clutter.
Furthermore, available underwater method-
ologies cannot detect totally buried L.JXO,
which is a severe problem at aged sites where
sediments have often covered much of the
U x o .

SERDP  has initiated a comprehensive pro-
gram to address some of these critical UXO
detection issues. SERDP is currently support-
ing the development of a Mobile Underwater
Debris Survey System (M UDSS). A successful
iMUDSS demonstration in August 1995
proved the utility of a simple, trailerable,  low-
maintenance, catamaran-based system capable
of finding and mapping the locations of ord-
nance ranging from small shells to large

. . . . . . . . . . . . . . . .

bombs in water depths from four to forty feet
(see fi:ure).  The system can also detect par-
tiallv  and totally buried ordnance covered with
up ;O several feet of silt. Additional MUDSS
developments with accompanying proof of
concept are underway, including enhanced
data fusion  and visualization demonstrations,
additional field trials, and development and
integration of a chemical sensor.

Regarding land-based UXO contamination,
MIT’s Lincoln Laboratory recently completed
a SERDP supported UXO detection feasibility
study. This work comprehensively evaluated
the scientific and technical state-of-the-art for
UXO detection and identification and pre-
sented an integrated rescuch and development

(6. 1 through 6.3) strategy to meet identified
DoD requirements. SERDP recently issued a
“Statement of Need” seeking innovative detec-
tion technologies, as recommended in the fea-
sibili~  study. SERDP also anticipates support-
ing a data fusion study for UXO  multi-sensing
systems beginning in the near future, as rec-
ommended in the Lincoln Laboratory feasibil-
ity study. For more information, contact Dr.
Femi Avorinde,  SERDP Cleanup Program
Manager, at (703) 696–2118.

[
System concept of MUDSS

i

{



SERDP Success Stories

. . . . . . . . . . . . . . . . . . . . ,
J~w AI I-CCITC P:lnt  Strippers, C!eaners,

-.na C:~t]n?s ?educe’VOC and H A P

;mlsslons
>,. . . . . . . . . . ..$. .,*. .

The DoD specifies an msorrment  of spe-
cialty  cle.lners,  paint strippers, and coat-
ings for aircraft depot operations. SERDP

is supporting significant efforts to reduce
volatile organic compound (VOC)  and
hazardous air pollutant (HAP) emissions
from depot operations by developing non-
VOC materials for cleaning/stripping, as

well as non-toxic coatings. After success-
ful evaluation, these materials become the
basis for new or revised Military Specifica-
tions, \vhich  introduce these new materi-

als at all DoD depots. Successful evalua-
tion of non-VOC  turbine engine ~:eaners,
tank-type paint strippers, aircraft exterior
cleaners, \vheel-well  degreasers, and non-
toxic inhibitors has already resulted in the
revision of eight  Military Specifications.
For more information, contact Mr.
Stephen Spadafora  at (301) 342-8007,
Naval Air Warfare Center, Aircraft Divi-

sion, Paruxent  Ri\er,  MD.
.* ..*. . . . . . . . ..*.. ● ✎✌

SERDP Supports

Improved Biotreatment in Cold Regions

Using Enhanced Rhizosphere Technol; y
. . . . . . .,0 . . . . ..**. . . .

With SERDP support, researchers from
the U.S. Army Cold Regions Research
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:osphere  Enhancement of Pyrene Degradation

md Engineering L.dmratory,  the U.S.
Army Water-ways Experiment Station, the
University O( Arkans.ls,  the University of
L’ermonr,  Qnd the University of Alaska-
Fairbanks h~~. Ltcccssfu]ly  demonstrated
enhanced Rhl~~~sphere  biotreatment for
heavy petroleum compounds such as pris-
tane,  phvtane,  diesel  fuel, and crude oils
in the laboratory with corroborating field
results at Ft. Wainwright,  AK. Their work
exploits the enhanced microbial activity
in the Rhizosphere  (the area of soil adja-
cent [O plant roots) by reducing limita-
tions that inhibit f~vorable  microbial and
enzyme activity (see figure). Enhanced
Rhizosphere  biotreatment  has tremendous
potential for low-cost soil treatment. Cost
savings using Rhizosphere  enhanced
biotreatment,  when compared to conven-
tional remediation  techniques in similar
environments, can be significant. In fact,
conservative estimates predict a 10-fold
reduction in cost. For more information,
contact Dr. Charles IM. Revnolds  at

(603) 646–4394, U.S. Army Cold
Regions Research and Engineering
Laboratory, Hanover, NH.

. . . . . . . . . . . . . . . ..O . . .
Water Injection Reduces

NOX Emissions from Gas Turbines
. ..0.. . . . . . . . . . . . . .*,

Preliminary tests supported by SERDP
have shown that carefully controlled fresh
\vater  injection into either the bellmouth
or the combustor  of marine gas turbine
engines reduces NOX emissions and in-
creases output power. Both approaches
achieve a reduction in NOX sufficient to
meet the proposed requirements of the
California Air Quality Control Board;
but bellmouth injection requires three
times as much water. Therefore, for ma-
rine applications with limited fresh water
available, the preferred approach is to in-
ject water into the combustor. However,
water injection into the bellmouth has

gained the attention of the California
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We are always looking for articles
and  information... contact Blake
Henke at the SERDP Support
Office, 8000 Wesrpark  Drive,
Suite 400, McLean, Virginia 22102,
Phone (703) 506–1400 x546 or
Fax (703) 506-4646. This news-
letter was written and published
by L~B,AT-AN~~Rsox,  Inc. under
contract DACA39–95–D–O023.

Energy Commission (CEC)  since
bellmouth injection produces a substan-
tially  larger increase in power than com-
bustor injection. The CEC, the Navy, and
equipment manufacturers are discussing
further collaborative research opportuni-
ties. For more information, contact Dr.
Herman Urbach  at (410) 293–2864, Na-
val Surface Warfare Center, Carderock
Division, Annapolis, MD.
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SERDP Provides

Methodology to Assess Impacts of

Military Smokes and Obscurants on TES
.0 ..0. . . . . . . . ..0.. ..*

The U.S. Army routinely conducts realis-
tic training and testing exercises that fully
simulate battlefield conditions in order to



AGENDA

1 995’s participants Weclnesciav,  [November  20, 1996-Atternoon Session

~ Plenary scssl~>nssing  I@ praise . . .
s Technical stxslons on Cleanup and Compliance

“v~T~ well o r g a n i z e d m Exhlhlts  tJpen/NLJ-hf~st  reception in exhibit area following
technical wsslc)ns

executed symposium . . ,
Thursday, lNovember  21, 1996—Full- day Session

End product was outstanding. g Technical wsslons  ~~n Gl{>hal  Envirt~nmental

Looking forward to second
and G)mpliance

a Luncheon-Keynote  address

annual symposium.” ~ Technical sessions  on Cleanup and Pollution

— Dr. Shun C. Ling
■ Exhibits open

Change, Cleanup,

Prevention

U.S. Navy Friday, November 22, 1996—Morning Session

“Brilliant in presentation; ❑ Technical sessions on Pollution Prevention, Conservation, and
Energy  Conservation/Renewable  Resources

content was outstanding. s Exhibits open  during  buffet  lunch

Everyone with whom I spoke.

was enthusiastic and
. .... \l /,., ““ =-’+’\, ,-/ - ‘,:. ),,--,.’” ‘.,’%’ ‘. J

knowledgeable. ”
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SERDP SYMPOSIUM
November 20-22, 1996
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Strategtc  Environmental Research
and Development Program

Improving Mlsston  Readiness Through
Enwonmental  Research

Cleanup

Conservation

Global
Environmental

Change

Compliance

Pollution
Prevention

Energy Conservation/
Renewable Resources

Location
Vienna, Virginia (near Washington D.C. and Dunes Airport)
Sheraton Premiere at Tysons  Corner

Who shouid attend
Policy makers, technical specialists, researchers, and managers of environmental
programs in federal and state governments, academia, and the private sector.

SERDP Program
The Second Annual Strategic Environmental Research and Development
Program (SERDP)  Symposium provides a technology transfer forum for sharing
results of research and development projects supported by SERDP.  The symposium
provides an overview of SERDP  activities performed by the three federal part-
ners—the Department of Defense, the Department of Energy, and the Environ-
mental Protection Agency—and their manv  public and private collaborators.

Symposium Highlights
This Symposium includes presentations, abstracts, and poster exhibits highlighting
SERDP’S  many innovative technology developments in Cleanup, Compliance,
Conservation, Pollution Prevention, Energy  Conservation/Renewable Resources,
and Global  Environmental Change.

For more information
Erin Cannelli,  Registrar
LABAT-ANDERSON  INCORPORATED Phone: (703 ) 506–1400, ext. 512
8000 Westpark Drive, Suite 400 Fax: (703) 506-0946
McLean, VA 22102 Email:Erin_Cannelli@  laib.labat.com

Yes, I want to receive the brochure for the Znd Annual SERDP Symposium.
(If you are already on our mailing list and your information has no~ changed, you will automatically receive a brochure.)

0 ML O Ms. O Mrs. O Dr. Rank

Name
First Ml Last

Title/Position

Organization

Address
Street Mailcode

City State ZIP

Phone t ) Fax ( )
Area Code Area Code

Email

Please fax this form to Erin CannelIi, Registrar, at (703) 506-0946. Priority Code SYM96001
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Phytoremediation in SERDP:  An Emerging In-situ Cleanup Technology
with Exciting Potential (an u~date of an earlier success story)—. . . . . . . . . . ● O.** .06. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

l’h~torernediation  is the use of engi-
neered  plant  or algae ecosystems to
clean  up contaminated soils, ground-
warer,  or industrial waste streams. In
199.2, SERDP began one of the very
first phvtoremediation  research projects
to clean  Lip explosives and chlorinated
solvents at EPA’s National Exposure Re-
search Laboratory in Athens, GA
(NERL-Athens).

NERL-Arhens  discovered four natu-
ral reductive processes in sediments. All
were traced to stable plant proteins, not
microbes. Monoclinal antibodies were
derived for a field immunoassay to find
the nitroreductase  and dehalogenase  en-
zymes (reductive proteins) in plants,
sediments, soils, and aquifer materials,
making it possible to select and ecologi-
cally  engineer local plants at a site into
wetlands, tree plantations, grass
plantings, and other ecosystems that
naturally clean up contamination. Rig-
orous mass balances and pathway analy-
ses prove that TNT and solvents plus all
merabolites  are completely degraded

maintain troops in a constant state of
readiness. Militarv smokes and obscurants
constitute a diverse group of chemical
agents that are released into the environ-
ment during manv of these military train-
ing exercises (see picture at right). There is
concern that these smokes and obscurants
may have adverse effects on threatened and
endangered species (TES).  To address this
problem, a group of researchers from the
U.S. Army Construction Engineering Re-
search Laboratories and Oak Ridge Na-
tional Laborato~  have not only identified
and characterized the smokes, obscurants,
and  riot control agents released by the
U.S. military in training and testing exer-
cises but have also developed a strategy
and methodology with which to assess the
potential adverse effects of these com-
pounds on TES that reside on U.S.

and not accumulated; new plant biomass
or simple products result. Collaborative
batch pilot studies at Alabama AAP by
Auburn University and  the Air Force’s
Tyndall  Air Force Base showed that the
aquatic plant, Eurasian watermilfoil,  de-
graded soil TNT from a sterile 5000 ppm
to cleanup standards of 30 ppm. Con-
tinuous flow pilots designed by Georgia
Tech and Rice University have defined
how treatability  studies should be con-
ducted for groundwarer  and soil cleanup
of TNT.

In 1994, SERDP’S Federal Integrated
Biotreatment Research Program Consor-
tium integrated the advances made by
NERL-Athens  into the overall technol-
ogy development goals for the Depart-
ment of Defense. The Consortium is de-
veloping trea[:ii]ility  protocols for TNT,
RDX, HMX, and solvents. Early spinoffs
include innovative biochemical plant se-
lection for wetlands at Iowa AAZ  treat-

ability studies at the SERDP  munitions
test demonstration site (Volunteer AAP),

military training installations. Under
SERDP sponsorship, this Army/DOE re-
search team has performed investigations
that will help ensure military training re-
alism through the use of statistically
sound methodologies (based upon a
Gaussian plume smoke dispersion model
that operates within GRASS) to evaluate
the effects of smokes and obscurants on
TES. In addition, researchers have com-
pleted a preliminary ecological risk as-
sessment {~f the effects ~f military fog oil

(No. 2) obscurant on the Red Cockaded
Woodpecker (I%oides  borefilis),  an en-
dangered species endemic to the south-
eastern U.S. For more information, con-
tact Dr. Keturah  Reinbold at (217) 398–
5482, U.S. Army Construction Engi-
neering Research Laboratories,
Champaign, IL.

-3-

.~n Environmental Security Technology
Certification Program (ESTCP)  dem-
onstration to clean up groundwater
contamination of municipal drinking
~vater near Milan AA~ and several

*

plant selection and treatability  tests at
Navy facilities. Rapid progress contin-

ues under the Consortium to develop
soil treatability  protocols and demon-
strations while these spinoffs intensifi.

This phytoremediation project re-
flects  the strength of science and engi-
neering excellence of EPA, DoD,
DOE, and university laboratories, all
brought together by SERDI?  SERDP
support has reduced the phytoremedia-
tion demonstration time by at least five
years and costs by $2 million compared
to other innovative biotreat-ments for
explosives. For additional
information, please contact Dr. Steve
McCutcheon  at (706) 546-3301
(e-mail: EPASM@Athens.ath.  epa.gov),
U.S. EPA National Exposure Research
Laboratory, Athens, GA.

Military truhdng  exercise using
obscumnts.



+ [“HE FTr’96  SERDP  lN-PRO(;RESS  REVIF.WS  (I PRs) w]II  hc held
III CIIC  \\’.~~hinx[fJn,  1).1;.  Jrccl on the ~{)llowlnqci~rc~:  ( ;(~llicrv<ltl(Jn-
,\iJrll .;()–hlJJ  2: l)ollutlorl  i)retcrltioll-,~l~;  ()–  I (); ( ,( JmpliJncc-

hl.l\ 1+–16: ‘lnd (:l(wup-hl’lv .28-.31. Ail currcn[ S1; l{l)l)  pro]ccrs
\vill  be hriefeti At these  rcview~  except  tbosc that briefed  at clthcr Ibc
[:~bru~rv  or luly JAB meetin~s.  ‘l-he top-r~nkirrg  new ~t~rt  propmal~
;; Ill Also  briefar  rhese lPRs  in order  to enable  the Iichnology l’hrusr
\re.~  \li]rkin:  ( jroups  to make final  recornmenda.tionj  about l-Y9-
ne~~ ~[artf.  l-f~r more Information, call  hlj.  Kirnberlv Kav  dc
(-().~) 5(]6-1+()() X552.

* PROPOSALS FOR NEW STARTS IN FY97 hJve  been  received  at
the SERDP  Program Office.  These proposals are currcndv being re-
vie~veci  bv the >ERDP Staff and the appropriate “technology  ‘l-hru$r
,\rea  IX’orking  Groups (TTAWGS).  Top-ranking new \tart  pr-opowls
\vill be briefed at the upcoming In-Progress Reviews ( IPRs) in iMay.
(_>nce  [he “rT.\\.TGs  make their final  recommendations, the new st~rrs
\vill brief the SERDP SAB at either the July or August meeting. For
more information, call the appropriate thrust area Program
hl~n~Ser.

s THE SECOND  ANNUAL SERDP SYMPOSIUM is ~cheduled
for Xovember  20–22, 1996 at the Sheraton Premier Horel  in lMcLczm,
L’,\ (Tyson’s Corner area). Please see the enclosed [Iier for more
information, or call Ms. Kimberly Kay at (70.3) 506–1400 x552.

+ NEW SERDP WWW SITE ADDRESS. Aithough it can still be
Accessed  wirh [he old site reference (temporarily), the new site refer-
ence is: http: //www.wes.army.  mil/serdp/home.  html. The www site
will be moving permanently in the very near future, so change your
bookmarks now. Don’t forget that the SERDP \w site contains an

“Announcements” section, which can be used to post important

~n~ctln,q d<ltc~  re~ardln~ ln~iivi(iual SF. RD1) projcct~ or .SERDl)-rc-
l.~tcd cvcnt~. Ior m o r e  In formaciorl,  ~ontact hlr. Blake  [Hcnkc  .it

(-().3)  500-I’  1()()”  x546.

l-HE  NEXT SERDP  SCIENTIFIC ADVISORY BOARD MEET-
ING  i~ currcnt]y wheduicd for mid-juiv  in the Washington, D.C.
tr-ca. (jont~ct JMS. Kim berlv  Kav at (70.3) 506-1400 x552 for more
inkrmatl  on.

REMINDER TO PEOPLE WHO WISH TO ATTEND SPE-
CIFIC I’RESENTATIONS OF SERDP SAB MEETINGS. Expe-  ~
!-ience  ilas  shown that SAB meeting agendas often change during the
Ineering,  so if vou  plan to attend a particular presentation or seg-
ment of the meeting you should call ahead to confirm the time of
vour p~rticular  interest. The person to cdl is Ms. Kimberiv  Kay at
‘(703)  506-1400 x552.

COPIES OF ALL PRODUCTS/REPORTS PARTIALLY OR
WHOLLY SUPPORTED BY SERDP should be senr  to Blake Henke
at the SERDP Support Office  in order to keep SERDP staff current
on SERDP results and to broaden a{l aspects of-I”echnoiogy  Transier.
These include copies of papers, reports, abstracts, presentations, paL-
ents, etc. For more information, contact Mr. Blake Henke at
(703) 506-1400 x546.

E-MAIL ADDRESSES OF PROGRAM OFFICE STAFF HAVE
CHANGED. As of April 1, 1996 the e-mail addresses for all  SERDP
Program Office  personnel are:
Dr. ]ohn Harrison = i~[ti~io~{  .~~~]  ,\<i.l~liI;  lMr.  Gordon Wood =

~,~(j:c,  \c[l,{)\c{.Jl):/;  Mr.  Cdrl Adema = ].!],.~,.  / {(t].~~i.:]}:};

Dr. Femi Ayorinde  = ~;()[lntc~  .IL(I. (lwi.  ImI; Ms. Brenda Batch =
,I~[LL~l~  ,1~~1.(~~~i.ln!l; Ms. Amy Levine = . ~. lI?t..  I:l’, ~ lc(\.  (\\<l.lll!l;

,Ms.  Veronica Rice = 11~.\~u’  J~(I.I.iI)II.  Please note the change.
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